Membrane fusion by proline-rich Rz1 lipoprotein, the bacteriophage lambda Rz1 gene product.
The fusogenic properties of Rz1, the proline-rich lipoprotein that is the bacteriophage lambda Rz1 gene product, were studied. Light scattering was used to monitor Rz1-induced aggregation of artificial neutral (dipalmitoylphosphatidylcholine/cholesterol) and negatively charged (dipalmitoylphosphatidylcholine/cholesterol/dioleoylphosphatidylserin e) liposomes. Fluorescence assays [the resonance energy transfer between N-(7-nitro-2,1,3-benzoxadiazol-4-yl)phosphatidylethanolamine and N-(lissamine rhodamine B sulfonyl)dihexadecanol-sn-glycero-3-phosphoethanolamine lipid fluorescent probes, as well as fluorescent complex formation between terbium ions and dipicolinic acid encapsulated in two liposome populations and calcein fluorescence] were used to monitor Rz1-induced lipid mixing, contents mixing and leakage of neutral and negatively charged liposomes. The results demonstrated that Rz1 caused adhesion of neutral and negatively charged liposomes with concomitant lipid mixing; membrane distortion, leading to the fusion of liposomes and hence their internal content mixing; and local destruction of the membrane accompanied by leakage of the liposome contents. The use of artificial membranes showed that Rz1 induced the fusion of membranes devoid of any proteins. This might mean that the proline stretch of Rz1 allowed interaction with membrane lipids. It is suggested that Rz1-induced liposome fusion was mediated primarily by the generation of local perturbation in the bilayer lipid membrane and to a lesser extent by electrostatic forces.